Introduction
Propolis (bee glue) is a resinous hive product collected by bees from plant exudates. It is widely used in medicine, cosmetics and food industry (Marcucci 1995; Matsuda 1994) , due to its versatile biological activities. These include antimicrobial, fungicidal, antiviral, immunostimulating, cytostatic and radical-scavenging activities (M arcucci, 1995; Krol et al., 1996) . For a long period, investigations on propolis were focused on samples originating from the temperate zones (Ghisalberti, 1979 ; M ar cucci, 1995). However, the chemical composition of bee glue depends on the flora at the site of col lection and varies at different geographic locations (Bankova et al., 2000) . For this reason the com po sition of tropical propolis is quite different form propolis from temperate regions. Recently, tropi cal propolis has become a subject of increasing in terest for chemists and biologists (Banskota et Kimoto et al., 1998) . In this paper we report the isolation and characterization of two new chalcones from propolis originating from El Salvador, Central Am erica, and their biological activity.
Experim ental
Propolis was collected in the eastern region of E l Salvador, near Usulutan, in January 2000.
Extraction o f propolis
Propolis (50 g) was cut into small pieces and ex tracted with 70% ethanol (1:10, w:v) at room tem perature for 24 h. A small part of this extract (10 ml) was evaporated to dryness and used in bio logical tests. The ethanol extract was concentrated in vacuo and extracted successively with n-hexane (3 times) and with ethyl ether (3 times). The hex ane extract was evaporated to give 9.1 g dry resi due and the ethyl ether extract gavel3.0 g dry resi due after evaporation.
Isolation o f com pounds
The ethyl ether extract was subjected to column chromatography on silica gel with an acetone -nhexane gradient to produce several fractions. A f ter repeated column chromatography and prepar ative T L C on silica gel, n-hexane -methyethyl ketone as the mobile phase, compounds 1 and 2 were isolated. Table I .
Cytotoxicity assay
Artemia salina (nauplii) lethality (Soils et al., 1993) was determined using caffeic acid phenethyl ester (C A P E ) as active reference compound. Con centrations of 1000, 100, 10 and 1 ppm were used (3.33, 0.33, 0.033 and 0.0033 nM for 1 and 3.5, 0.35, 0.035 and 0.0035 nM for 2). 10 A. salina per con centration plus control. The activity of the total extract and of the individual compounds was m ea sured. Table I . The !H NMR revealed 6 aromatic proton signals, belonging to two arom atic nuclei. The two doublets at 6 7.02 and 7.87 (2H each, J = 8.8 Hz) could be attributed to a 1,4-disubstituted benzene ring, and the doublets at ö 6.48 and 7.96 (1H each, J -9 Hz) to a 1,2,3,4-tetrasubstituted one. Two more singlet signals at Ö 7.80 and 7.81 were obserevd in this spectrum; they were assigned to H -a and H-ß by analysis of the H M BC data. Correlations between these protons and C-2, C-6, and the conjugated carbonyl carbon (6 192.2), showed that they be longed to the E-double bond of the chalcone unit. The coupling constant J E= 16 Hz, indicative of the E-configuration of the double bond, could only be observed in the H SQ C spectrum without decou pling. Cross peak was observed also between H-6' and the carbonyl carbon. The two methoxy groups were positioned at C -4' and C-4 because the methyl protons at these groups (6 3.73 and 3.82) To the best of our knowledge, 1 and 2 are new natural compounds. Both compounds showed good activity against Staphylococcus aureus and Candida albicans, which was found significantly higher than that of the total extract (Table II) . No activity against Escherichia coli was observed. The new chalcones exhibited moderate activity against Artemia salina nauplii (Table II) . Obviously, 1 is partially responsible for the toxicity of the etha nol extract.
Antibacterial activity
The plant origin of the chalcones 1 and 2 in the investigated bee glue is unclear. The identification of new natural compounds in propolis samples provides suitable markers because the identifica tion of 1 and 2 in some plant exudate will be an indication that this exudate is one of the sources of propolis in El Salvador.
595 Table II . Biological activity of propolis extract and iso lated compounds. S. aureus 12± 1
C. albicans
11 ± 1 extract 1 38 ± 8 2 9 ± 3 19.3±0.6 2 327 ±47 23 ± 1 29 ±1 C A P E 0.45 ±0.05 --a Mean of three measurements.
